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mmm 

m&m i ] rmm 1 xm&zm 2 : 

ilIg:*WWJW (III) (III) IHa/ (Ce 

+ L a) M*i:t(C«imUT 0. 001-0. 5 ©fJ^T^-^ 1/ fe^lK 7 )V 
#yffi#jg£ (OH") / (Ce 3+ +La 3+ ) (D*Jl>&£ It 3 - 3 0 

M^itTTK^-fb-feU (in) iLvmat'yy^y (III) ^±&-{cM^^ti^ 

i2I§ : #^tlfeS!TOtC 1 0-9 5°C<D^m^|IXte^£-^1-£;tfX 
^l^^iiM^SrSffiLT^ejtl, 0. 0 0 5~1 ti m(Dffi?&*m V . loL 
a/(Ce+La)iIitiCiSltO. 0 0 1-0. 5 <Dm&T*5 y $ yit& 

im&mz] Mik1zVy<UZ£f&ft)l~?Z>ffi.*$:0. 0 1-5 011%® 
[ft 3 ] ggMffCJC J: y p H 1 - 6 {CliS^tlfcm^ 1 Xttlf 

2 izmm<DmmMo 

[|f#«4] i^Sffi^SlCjiU pH8-l 3{Ci®^$n^ff^«lXtt» 
^«2lcfB«©#liMo 

[ft 5 ] y * Sr^^fc SUftfiDWietcftM-t S3f 1 

[0 0 0 1] 
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#B»8*tt, 0. 0 0 5~Um<Dtt?ftt:*U L a/(Ce + La)S* 
JfcJC«*bT0. 0 0 1-0. 5T?>*>fc**&**^*ft* U **** 
* * * £4HR U fe 6 ft 6 , f U * * * * * *^ 

[0 0 0 2] 

•me 5 6 - 1 3 1 6 8 6*4**JCtt, *U tfA******^*** 3 '* 
JMU 10 0~8 0 0Ct«iU BOO-nOOWWb, 
[0 0 0 3] 

KM? 1 0- 9 5 6 1 4 *&«ictt, *«HS#*#H*Tlc*<»tt*K:* U 

*A (III) Ikm'JttMt3~3 0(0 (OH") / (Ce 3+ ) ©*/UifcT? 
[0 0 0 4] 

^«6 3 - 2 7 3 8 9^«tCl*, «-t'J^40~99. 5 M*% 
< %-* 0 . 5 - 6 0 «*% mt5iiffi^«^ 

TV**. 

[0 0 0 5] 

#^Hg6 0 - 3 5 3 9 3*4**Kltt, L n 2 _ X C e x S i 2 0 7 (fibXttOfiU: 
[0 0 0 6] 
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9uy&XLfrMn*fcx%&^. 

[0 0 0 7] 
[0 0 0 8] 

mixn : 7K'M#:^^-feU 92* (III) (III) l&£La/ (Ce 

+ La) lliticillto. ooi-o. 5©«f^^«5^Ufc*«SflRi:» 7/1/ 
#Utt*M*& (OH"). / (Ce 3+ +La 3+ ) t LX 3 ~ 3 0 ©#J-&T* 

jEf5S-&T*BMfc"feU ?A (HI) £*g*ffc9>*> (III) #i&-tc«-k3*lfc 

»2Xg:#e>*lfe»**tCl 0-9 5TG©filTiiX!il!i?:Mt5^ 
£nfc£&&X;g£a£E& LT#e>*l, 0. 0 0 5~Um«g^U IoL 
a/ (Ce + L a) MMitlZ^WLX 0 . 0 0 1-0. 5 CDf9-&T?9 > # 

»5«^u, s/ u * & 1 1 s © mm izmm t s m n&Jbmn 
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[0 0 0 9] 

fci//l/**e>&*. rcoMir U ^A$:i^^1--£>Wtt±fB^lXg^.^2 
X5fg£3£ftbT#'b*l> (i) 0. 0 0 5-1 /imtf)i|»#£:;f-r<£>^^ 
(i i) La/ (Ce+La) MMitiC^tl bT 0 . 001-0. 5, #£b< 

tto. oo5-o. 1 5<Dm&T??y*yik& i tiB*i8.ft^t$-t2>z.£*&mz 

[0 0 10] 
[0 0 1 1 ] 
[0 0 12] 

miX5g^^TOTT*ifft)tl5^T*^ MmWLtP<D?mittV ?A (III 

) nimit'yyzy am iimix@tfBM-eti{c^<m2xgT*a:*>{c, g? 
nz. m2xmzi o~q 5°ca>ujg.T\ 1-2 omsxfttitiz* &t=.mui 

[0 0 13] 

A (in) i:7KM^>^> (in) liM$tiTtC7K^l:t)^We^2XS^ 

T*. 1 0#~3 WtHffotlSo 3glX@»7^ tt^{cm2X@^^tl^ 
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o ^2Xmtl 0~9 5t©IST% 1-2 O^K-e^tl^o ^fc^lX^ 
[0014] 

^lXgr^MSti^-fey^A (III) f&£LXte. Wm^VVk (III) , 51 
m-&VV2± (III) T>^-?A, iM-feD?^ (Ill) , a^-feU^A (III) 

t>^?a, Jifb-feU^A (in) , j£i?i?y^A (no , BBtwi* (ii 
i) , (in) £fci$zhb<Dm&mte£<£>7km&z>3m<Dizv 

[0 0 15] 

stc^yzy (in) i&£LTte, (in) , mt^y$> (m 

) , MMz?>*> (no , st^>#> (no , mm^yty am 

[0 0 16] 
[0 0 17] 

M/i^ter^-T, T$y. ykMltmMTy^-y^nmWii&^tfmfb 

[0 0 1 8] 
[0 0 19] 
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[0 0 2 0] 

*m$&w \z j: o t m *> n s 9 y # y z t l x ^ &mit -t u * a r* 

fcSStf-tt, jSiiSfltf-gttlft (TEM) tS^Srfrofc^^SJK^S^O. 00 
5-1 #m©^H&C&£ 0 t^cLa/ (Ce + La) S*it JC «IJ¥ L T , MiK 

0. ooi~o. 1 5©«^& 1 1 o*c-esg*BLT, x*ia#f«*icj:yia*f^ 

tStf^^2 9 = 2 8. 6° , 4 7. 5° M5 6. 4 
° iC^tf-^ £;£U ASTM*~K3 4 -3 9 4lC|a«©Si^Sm©je©ffi© 

[0 0 2 1] 

(BETS) iCj:^i:h^®^>fitl±, 2~2 0 0m 2 /gtfe5. 
[0 0 2 2] 

#«$i^©9>*>£^^&iftfl;izy ?at% 5>*>^tt5»* bv> 

ittLa / (Ce + La) HittO. 0 0 1-0. 5Tf»»J, **J#*U<tt 
0. 0 0 5 — 0. 3, it)ff*KliO. 0 0 5-0. 15T*&£ 0 
[0 0 2 3] 

, ££o. 5 j: y#<&s£M:-fey ^Att : f©«fatt*<JB<<fcs. 

[0 0 2 4] 
[0 0 2 5] 

[0 0 2 6] 
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Xlfflil&Ai lc ? *> - ^ * * 6 ° 

[0 0 2 7] 
[0 0 2 8] 

0. 0 1-5 011%, *F*b<ttO. l~3 0li%««lC^t 

[0 0 2 9] 
[0 0 3 0] 

*fe, W»*tt*iStt4l«©**^*y P H8~1 SICWE********- 
[0 0 3 1] 

y * * * t a «, * y * ft 5 o **% «±*« "T * «R© r * * * 

[0 0 3 2] 
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[0 0 3 3] 

2 L(Z)#9*$^S;«tCNH3 / (Ce 3+ +La 3+ ) =8 (^;i/Jt) MB^f 

&2 5%or> c e-r7K^M2 5 3 g 3 o e> 

*K§»£Ce0 2 fc&3*LfcflW£#l 1. 5li%T«^9 9. 9%CDfigm 
-feU^A (III) «6 9 3 gt La 2 0 3 }Clglfc»14. 0li% 
OiI^9 9. 9 9 %&>±<DmWl?y*y (HI) «2 8. 5g&«-£Ufc 
. r©i^*Mti, 7>^Ha/ (Ce + La) KlSUI Lfe«*JtT? 0 . 

o 5©i^ic^iti^c 0 dots-^*^*: JS#Lfc#e> 3 o^msf^t: 

£8 01C*-e#MS-&fe^, tf?XM<DJ X»frb(DW%&fr*Mm%Xfr<o 0 
. 5 L/ft<DQi%\ZWVm7L1zV tfU (III) #-feU?A (IV) ICtSlte^ 

[0 0 3 4] 

y^xT?^£?TV^ W2 4. 511%, PH5. 2, «^C£ 
#^4 3 # S/cmffla^7'J-3 1 0 g##ib*l£ 0 gfe#bfe^^U-$r^ 

mmm^mum (tem) t«bti:r5 5 o~i o o nm©^^--t?*>ofeo 

«M^b££d3, ®fM2 9 = 2 8. 6\ 4 7. 5° 05 6. 4° K 
&£U ASTMA- K3 4 - 3 9 4 (Cfa^A^II^CD^MftlZ 
U V&tom&V-V il-^Lfeo iCDtt^tt, 7>^Ha/(Ce + La) 
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m^t. 2 3. 3m 2 /gtfcofe. 
[0 0 3 5] 

*T*@^1 0fifi%{C§|gU pH4. 6, i^llHS/tS/cm, 

mi. 3 mp a • s0\/jiwm<Dtimmmt. u£ 0 

[0 0 3 6] 

2L(D%~r^mixfoWlZ.NH 3 / (Ce 3+ +La 3+ ) =8 (^;i/Jt) lC*BS~r 
£ 2 5%CD7>=E-7«2 5 3 g 3 0 X:iC#*>&7^e>tf)# 

XMlXe 0 2 lcmW.Lfz.mmtfl l. 51I%XW9 9. 9%<Dfii§$? 
■feUtfA (III) *M6 9 3 gt, L a 2 0 3 {Cg|»:LfcM^l 4. 011% 
9 9 o/oVUKDffim^ > * y (HO #?M2 8. 5g?:l^lfc 
c r<Z)^7K^(i, 7>^Ha/ (Ce + La) iZ^M-btcMMitV o . 

. 5 L/#<Z)£^,lCtJ»J#*.izy ?A (III) *!t'J9A (IV) JCtSBfcftSjS 

ft©«^WSpH7. 9, t^iS 1 4 8 m S / c m©SJS^^#f,H 
fc. 

[0 0 3 7] 

v*:cT?ifc?£S:fTV^ @M2 4. 5li% pH5. 2, *^ 
#^4 3 # S/cm©a^7'J-3 1 0 g##e>#lfc. Jft^t^5'J-&2 

(T EM) «Ltill5 5 0-1 0 0 n mCDjft^T&o fc„ 
^©^©iR^tt, ««ari 0 0%T?;fcofc. *«[^S:ttj»LT»*X||ta 
#r£$!l5£bfci:;i3, ISlfM2 6 = 2 8. 6° , 47. 5' 5 6 . 4° (C 

£fc?-*£*U ASTM#- K3 4 -3 9 4 lCffi«(B##||#CZ>*g|l'l£SHt1Z 
»J *A©4$tt£-* il-^Ofco ^>#>£La/ (Ce + La) 
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®=K&, 2 3. 3m 2 /gtftofe. 
[0 0 3 8] 

2L©3JT9^»Rfl;«K:«»bfc^9U-3 10g, tt*13 4g, SK«3 
3g&tf2 5%r> ! E-T*2 9gfefta», 9 0T3 *Tf#»a*fe«, 6 WHB 

#24. P H5. 3, i^iH 5AS/cmOefi^'J-2 8 

5g##&*lfe. :©«'J-*»HMttl (TEM) THTOfcLfefciS 

A S TM* — K 34-394 fc«2*©£# » 
bT-^fc-Stbfe. *fci©«E^tt. 5^>Ha/ (Ce + La) 
TO. 0 Sfcfffl-^lC^bTV^o 
[0 0 3 9] 

-(3DSfe#bfc!iS^tc€m5:HNO3/CeO 2 =0. 1 2ll%ttb, MlCM 

fgi. 3mPa • s©!/;i/^#^tiWlg?Ri:bfeo 

[0 0 4 0] 

«sM3 

2L©^XHM«:NH 3 / (Ce 3+ +La 3+ ) =8 (*;Wfc) 

52 5%<Z)T>^-T>!fc«*2 5 3 g 3 0 X, lC>&t)fc# £ <D# 

^K#«JCCe0 2 lC«||tLfe«*^l 1. 51I%T'W9 9. 9%©5im 
•feU^A (III) *j§l6 9 3 gt, La 2 0 3 lC«*bfc«*#14. 011% 
®||it#9 9. 9 9%«±©aH9>*> (HO **«5 6. 8g^bfc 
. 7>^Ha/(Ce+La)(CifbT0. 1 0 <Z>« 

^5^WEJ»*IC»*UT*lfcft«l©«W*«:#fe- ttvvt 8 0 °C 
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#©£^c^jy#;t-izy y& (in) tf-feU^A (iv) iz-r&MikfcfoZffiftiv 

?&^t5pH8. 4, i^Sl 5 0mS/cm©MM^#?>fifc„ 
[0 0 4 1 ] 

ELJ&WL** y^xTfSfe^fcfrW W2 6. 0fi*%, P H6. 4. 
^1 2 2 (i S/ cmO)&&X^V-2 9 0 gtf^tvfeo #c#0£*^y-£ 
(TEM) «Ufci:r5 5 0-150 n mOm^T'Sb o £ 
o ^^-$:^bT^XS[lI#f$:M^bfei:'6, ASTM#-F3 4 

- 3 9 4 {CfH«g©^^©^^tt^b-feU *A©$H£H°-* h-i£b£ 0 ~<Z> 
ig^li, 5>^>?:La/ (Ce + La) ICtfltO. 1 0 tf)«Il^C^ hX 
V^c„ S^^PS^^j;^^®^^ 2 4. lmVgt^oL 
[0 0 4 2] 

2 L<3D^^XS^Sf5^tCg , c^UfeX^U-2 9 0 g, fit* 1 4 8 g , M&gc 3 
3gM2 5%7> : E-7*2 9g5:ft^ 9 0 TC * Vg-UZ^t^ 6 B#59 
^*#L£„ S/SBcfegSlcMU 6ft©«fiHtt*pHl 0. 0, 
fl|7. 4mS/cm©SW#^fc * y * x^Ufe^SrffW @^ 

^24. 111%, PH5. 3, *^i||15KS/cm©eft^5'J-2 8 

5g##e>*ifco iCD^u-fcjaaam^***! (tem) -ei^bfetis 

5, ASTMA- F34-3 94 JCBB«0>S£;£ll#©*§IM£lftfl:&— "& U ^® 
#'[4tf-^^-^bfc 0 SferOiK^li, ^>#>&La/ (Ce+La) JC«| 
ILT0. 1 0<Z>M-£}C^LTVNfco 
[0 0 4 3] 

^©Sfc^bfc^KHglft&HNOg/C e 0 2 = 0. 12Si%3fcfl0U MfCM 
*T?H^4> 1 0M*%JC»MgU pH5. 2, l^Sl9 2/tS/cm, $6 
ML 5 m P a • S CD VOl/## tlff^M £ h fc 0 
[0 0 4 4] 

Jfc«M 1 

5OOL0^7^7>f->W)Sffi(:i*4 4. 3kgtNH 3 /Ce 3+ = 
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6 (^;Wt) tCffi^-TS 2 5%07> i E-7*tS?R9 4. 8 k g 

Ce0 2 K:tJ|JfUfe««*«7. 8 4li%©W9 9. 9 U 

*a (in) 5 0 8. o kg^L^A,3 o^nn^^it^ift 

;i/^e>©^ii*?:gi^*^4Nm 3 /ftffi<D&%Kqj*)&jL1Z U A (II 

i) ^-feu^A (iv) ict^iM^TOife. 5nr^t^fTO^Tife 

Sl 1 9mS/cm«Z)S»#^fc 0 
[0 0 4 5] 

^19. 3kg, P H9. 1, «^#^8 1 # S/cm©0fiX7'J- 1 7 3 

4-3 9 4 jc»*<oit*fi^©i§fttt»fl:-fe y * A©#tttr-^ ii-iScbfec * 

fcgfR"»5iF&KJ:aJt^®«ttt, 18. OmVgt^oL 
[0 0 4 6] 

^©^Lfe^CW&HNOg/CeO^O. 12M*%»AtlU 3StC^ 
0M*%tCMSIL, PH4. 1, ««eiI12 5nS/cm, ft 
SI. 4mP a • S<D-Jj\st)mbtimmWL£.Lfc a 
[0 0 4 7] 
JfcBflU 2 

5 0 0 L(Dy^X^4~y?m}xfamz.Myk4 4. 3 k g £NH 3 /C e 3+ = 
6 (^Wfc) tCffl^-tS 2 5%(D7> ; E-T7K^M9 4. 8 k g &ffc&#, 

& 3 0Tcic«^*^e>©^f9^ia©y x;i/«k y 3 Nm 3 /\%m<z>Mm#x*wt% 

xkfr. Ce0 2 t:iILfeilS^7. 8 4iI%©MS^9 9. 9%©^-feU 
(III) 5 0 8. 0 k g&if£PLfc#e>3 0ftfrttX&*lZWiMLT7kmfc 
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I) tft'J9A (IV) IcrSfiMiiRjSfclM&Ufc. 5MfimWbfc 
. £/£»7L£«gM{CMU aft©tttt?l:tt*pH9. 4, 
&1 19mS/cmfflS»#f,tlL 
[0 0 4 8] 

Hjs?£&n-* u-^-f^^-^i^x (nbzr*&mm) xm&zm\ mm 

^19. 3kg, pH9. 1, S^iS8 1/»S/cm©e^5'J-17 3 

kg««#&tife. «fe^bfex9u-&jijtsm-?««<i (tem) xmmot-t 

l54 0~10 0nm(!D8K^ofe 0 ZLCD^OlR^tt, SSl0 0%T'feo 

4-394 izmmottMi&vmMifemit'b v vunm^-t t-mvr^o 

[0 0 4 9] 

Zl©gfe#^^U-l 7 3 kg£?ftf 5 0 0 L0^5^5>f->^SM«(Ctt 
&<fr, 3gJC$f&7R4 7. 2 kg, 6. 5 k g&tf2 5%T> i e — 1 4 

. 2kg£tt&<fr, 9 0TC*T*#S$-&fe^> 6B*W«»Lfe. jKJ£«& Affile 
ML, eMmttSpHlO. 5, l^ill6. lmS/cm®S 

3. 2li% pH5. 5, *^i#J|2 6/tS/cm©a^5 , J-150k 

^iicMii^^ofe. m.&¥*itzMLxn3ixiSLmmzw&Lfc£z.z 

, ASTMA-F3 4 — 3 9 4K:SB*t©£#ft#<D»ftfMffe"fey ?A©#4$fcf 
-*£-£fcL£ 0 MtM&fC i^irb^ffi^tt, 18. 4 m 2 /gT?*ofc. 
[0 0 5 0] 

^©Sfc?fbfem^tcmSE : &HN03 / /C e 0 2 = 0. 12li%»U JgtcM 
om*%JCW»b, PH3. 9, t^ilin/tS/cm, U 
SI. 4 mP a • S<Z>\rjltfmbtlfflmm£ Lfe 0 
[0 0 5 1] 

H»J l ~ 3 J£«tM l ~ 2 -eUffetifeWaHRJc o fee 
[0 0 5 2] 
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) , 

: U 9 5. 5mm), 

: 4 0 r p nu 
m^BJl : 8 0 g / c m 2 , 
wii^ra : 1 Oftm-Vfi-Dtc 
[0 0 5 3] 

&y> Wlg®km#-e&o£ 0 

[0 0 5 4] 

ll»J2T#^>4^fey;I/$:MV^^W^g^T^WIg^^4. 1 Am/|^t' 

&y> TOStta^-e^ofeo 

[0 0 5 5] 

»y, ifig®(i^0-efeofe o 

[0 0 5 6] 

& y , 9F»lttt£IKftr 1 3 tfffllfc^OJTOtfeofe. 
[0 0 5 7] 

& y , mmm^mmm 1 3 Tts l ^;v©^ ^a^t^ o fc„ 

[0 0 5 8] 

mmm 1 1 ztm-rz t. mmm 1 jfc#w 1 jcjt^w*jes«<3a 

[0 0 5 9] 

T^-tfAfc (j^y>^-^Z0 •C*lf*3RLfc**«2fcitlll!ll2©« 
^•fe, ^*«2©**«Jtti!«2 J:yW*a«3^a<, Ufrfcffi*iBfcm#"C&S 
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[0 0 6 0] 

mmm s x mmm 2 £ y t» wm^m < * 3 # , jt«« 2 <fc y $Mg&s 

[0 0 6 1 ] 

*«»*tt*tt*#tf»IC-fey^A (HO (HI) SHa/ (C 

e + L a) SSJttCgyibT 0. 001-0. 5 L T 

/l/fcUttftjaS: (OH") / (Ce 3+ +La 3+ ) (D^JVitt LX 3 ~ 3 0 0>f!l-£ 
tfiRlS 3 -arT^Sftft-feU (HO fc*SHt:^>*> (III) tfm-izm&zn 
fcJHtBlft&^L/felfe, E^iC*«l**S:*ftffiT, 1 0 ~ 9 5 x: ©ast'ii 

[0 0 6 2] 

•fey^A (no (in) fi&?B^br;i/*y &asiDOT#e>*i* 

fcj: o T , Jg&ltt IC# tl £ H-ffc -fe U A £ tt^© J* 

*ftw*ftT?^fc*is*ife-cjttt : ?'S^*# c ja:<<fcy, 

T T?*T*> ft55St ^i<*5. 
[0 0 6 3] 

[0 0 64] 

*/vijz±&ftt.'t&£iR<?>mmMz. LXTS&mmtfnmx&v, tariffs 

[0 0 6 5] 
[0 0 6 6] 
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mm] 

t'J^ (HO (III) i££M£-b£*^$t£> T 

^A'jttii&sjsstt^ifttu^A din nfcmt^yfy (m) 

>&*S#;*&lfcgjM2Xg«:fttffbT#&*U 0. 0 0 5-1 /tmffl^iSi 
U I"3La/ (Ce + La) IttttClIbtO. 00 1-0. 5©«|#T?^ 

> # yfc&m £ j&fric^-w b fefift-fb* u * a & i: -t z> zmibKftWt. l 
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ffi m A 



Wtffl&^ [0 0 0 0 0 3 9 8 6] 



1 . ISJS^ 0 1 9 9 0^ 8^290 

& ffi S^frfftHE#ffl«nr3TB7#ifil 
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